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(57) Abstract: 

PROBLEM TO BE SOLVED: To perform Viterbi coding 
and rate decision, even when high speed variable data 
rate transmission is carried out 

SOLUTION: A Viterbi decoder 103 decodes all the v_ 

transmitted data rates that are possible in each frame 

to a rate decision bit number that has been 

preliminarily set in each data rate, stores the decoding 

state and decoding data about each data rate and 

outputs a rate decision parameter to a data rate 

deciding part 104, and the part 104 performs rate 

decision based on the rate decision parameter. Then, 

each part is set to the decoding state of a decided data 

rate, and data after the rate decision bit number is 

decoded only with the data rate. 
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^BISPI 0—1 45 245 



— * U— hO) o *> -? U— ASIZ 1 oof-ii u— h*<g 
* u- hatiga. 

— £ U— ? *. 7 U— ASIC 1 -0<Dt—5 Is— h A<g 

fcftWT— * U— .H=H LT*#£*tIV ItTlBU-hfl 
«fc 3 1- Lfc C i: f 4 RTfcT— * U- haflg 

So 



< «t« J: 3 tat L, 

frEt6S#R-ess*ti*B!iEu-h*ij^afii* 
&mi*itcTsjm&ff^£wmztis>T-* u— him 
a*<£ o \zwatr s - 1 &&mt r &m*m -\ 
fc*^i*2Ea©Rr^-» u- hamsa. 

— nzot^r, ^ u— A#ic{gis<H#m*. u— i-we 

**. *JE»«*Jttt»»J6*4t*«rBU— K-flJgtfv h 

»*. i5E^S¥aT?ss*tt*u- hflgtv ha* 

-r*is*3®i j6*tM42EK<DRr«T-^ u- bmmm 
a. 

[K*^7] : ?to**>&nf=jsifgRrfie'5:*a<o j r-5' 

L. aSS*ifcf-?L/-H:S-il^7U-Af-* 

on u a r «<t 9 « u at r^is & . - ■ 

»#<b^®i:. KS*ii*-»#<b¥S«kytU***v4fiP 

-hE8EI9 * m.m L r «1S > sH^ * * 5 1= 

*a*®i&fi*ii=aSLTif*br • r;uJuXAi=j:«.if 



(3) 



^Bfl 1 ! 1 ! 0-1 4 5 2 4 5 



±Et** tfa^siz^it^a^ttss^a^^-^ sib 

oivt\ f*E«^t*ffi£firE«#^-*£EfllU KTB 

- h£*J]£L. flS**!.*:^— * U-hfzoixTUEE 
«TOI=E«**tTl**«»tt«*R*W LT U- 

- Ka>TOEEtt*«l=EtBS*iTl** U- h«IS«ra>« 
U — KD o*>7 1/-ASI: 1 OOf-^ U— h SffiS 

*»< b * fr 5 **a*tt#fl:¥« t . 
B»«MMHMb*»j: y a* **L**JMbT-* i=± 

mmm *»*;u£«^s:j&> * u a * sis >?tOKz> 

«H**r5*B*«**&tt*SM¥«fc, 
Lfc«B*«fc. 

B«B*«*&fflA*ft*BB$'>#;u** i£<lRrffifc 
-LEe* e»*«i:filtS»««fcWf-> £E 

«r*E«*«t, 



>*;ui:it«L"c»6*i*5/>*;u«y»atfK/<^ 
#*fH\ TOBE«*«i** ftiftiof-^ u-m- 

OUT. TOEWttBitWEW-x-^tEltL. BE 

fiJSSllSitKLT^TC&f*-* U- hO>U- 

*<i o titters £*tfcu- hflge^ ha-c 
h ico i%r i5EEtt#afr Effi * *lt i> * a#«fii *a 

i^t^f-^ U- hO)lirEE1I^KI=Etl» *tTt^« 
[0001] 

MnaM'T*tttt#B] ««BH:. &*ifc« 

^ u-hiijisaicii-rSo 

[0 0 0 2] 

jSfiO^iKcfcltSDS (Direct Sequence) ^iC<DX 
*5 K;utt«ttWfflLfcCDMA-teiU5—«Bi/XT-A 
LT^S-e«Jp4b**itc I S-95i?lt aS^-^V 
*;U::-3lvc?U— Aft0)«^19-94bftl=8 k b p s. 
4kbps, 2kbpe. 1 k b p s <7> 4 OCD"? — £ U 
— KO^bfPx^-(Da*l:^i:t2 0ms e 

ttfcr-^ U- KDlSa^gfilza C ft < s 
fEf^o a««rt?l** 8kbps, 4kbps©7l/- 



(4) 



4$B8*M 0-1 45245 



temZtltzts^TfrMz-O^T 4-?<Dt—$ is— h<D3*> 
[OO O 3] 

[s—b<D^ 0 0 OfgflfiOiig^O^X* — • 

[0004] 7X^- • *?U v<7<Dis— h£te< "TS 
1 f V>^fcy0f-^ L/- hAM O O k b p 

h£(Dlt£l OOOegg<h&;:£l«IL<fc&o *5 

[0005] *ZT*. *mmt±fta>ni$izmft* t- 

* u- hnra«s««i=» c <t <e < s« Lfc<i^ 

* u- heaicrfcivc. mm?-* zmma)?-* u- 

[0 006] 



51 u- KSfci?ri5^s^s-eas*tLfcu- h«se^ 

l£ \s — hPl^&lzJ: V &&2frtzT-$ is- h\z 

s-^t^r. liriau— h*iffitf ^ h»ia»a)^u— aoot 

[0 0 0 7] £blC. *&B^|z<&£teCDnj£^-* 

himself ^toik&*titzmm^mu&&mmoT 

—5i U— A^lzi -O0)t— $ is— hrt<S 

itR-r-&ctfzj:y. mmztitz-zim&cDm^-z is 

is-nm^L. mm-t&^-z U-hA< 
u- hfciiLra-^^frtv fjiau— h^js^S"e4ms 

[000 si miBorg^-^ u— hafittBicts 

[0 0 0 9] £blc£fc. £<§£;KfcRrffite(&&&£T 

\s- h^js/<^ > a>ss^&isittaKfr}t£'r«isi 

tifcB*. »B«3E*«-C«fi**t*«rBU-h*lSB 

mz&mztitz^m&tfT&^tn&zti&T-* is- k 
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[0 0 10] d€>irSfc» TOBU— hflffi/^y— *fc 
^-^ U— h<B^£*«=F&£1irEU- h^OS^e^S 

[0 0 1 1] £Z>lZ-£tz. t>ICte(DpI 

v >#;u>H * A & im* i/ >*^»n £ *t 5 c £ (z * y k 
fT3*H*Si*64**«*«fc. ±E£il^>>tf;u 

>l/-H:oot, «tTE«#*^i:1frE«^-r— * £E 
ffiU IfrEU-KWS^Sli, lirEU- 

^TWEE«#«l=E«**ir t**«*B*«^aj L 
f*^-* U-h©»EEit#IB(=E1i*ftTt^ftU- 

ms*owT-*fc^ u-^weBflMfriK*-** 

[OOI 2] $t>lz£fc* 

U-h&mggl*. *Mte*>&*LfcaMPirBft 



-A^-^^nyarftfraiiyaT^afc. JlEt 1 - 

fT3«*a**#fl:*«fc. Ba*&*tt#<b^BJ: *J 
tt * StiiR-^ftT— # IzJlEt 1 -* U- h lc*-3l*T 
•»*;U5H*ft*tM*5/>*;u#«*tT5^i:lcJ:y* 
B^>#^*ft*"r4KBi/>*iU±**«fc. K&S 
v >#;u£ifc*B* t> tb a * > juoDfcB * 

fraKB*«i**6**afll*Bfc* ±Mv>^ 
£«g LT*Bi/>#iUt»* J: 5 13 Lfc&IS¥l5±:. 
MB*«*&HJ*S*L*MJh>>#JU*. 
±XO>^r— $ U— Mcoi^T. ^— £ U— httg-Si-^— 

h'j^^a. x^— hB^««a>±Eif*b5a#*« 
ic & tt « (a-^ttss t a#T- * * Ett-r & EBfs t . 

>#^ittttLT»6*i**»#/UKy«tfttf**/<^ 

$ U- hicoOT. WEB^ttBtBEB*^-* *E 
fit. DEI/- h«3E*«l*, IWU-HtE/<7>- 

BLTfl»*friv ltTEU-h^S#«:-e¥iJS$*t-&7 ? 

U- HcooriTEE«*«l=E1t*#iTt^*fll 

#«7». KS-T^^r-^U-hCDfirEEIS^SlzEffl 
0)tl#f-^ ^^t>1±T 1 7 [s-<U#09.^t-* t L 

[0013] cflOjEda^M^w*^— - ^ u-hjiii 
i oof-^ u-hT-o^«^£fT?;i£i3<fcy{i^«i 



[0 0 14] 

l*»««fcft«ii:*&*Mt*4i.*. fit, 

(a) f±s*a*i»saffa0--«£*'rBB7a? 
^B-efcy. ca>»*a*»»w** »#ft»r = i/ 

2, fcj£fiK = 3 ££*LTl^o RB (b) l*R 

B (a) «C3ftr»^a*»-&»l-J3lt«2a3RWOA* 
fcf *y hDn£. ffl*^fc£##S/>7t0UYnZn<t. 
»*B©*BSRiSR2fca>B«**-rB»-C**. 

[0 0 1 5] Bl (a) fz^r«*a^»*»l*. 3S 
0>*>7 h U3?X9SR1, SR2, SR3<t □ 2 (mod2) 

0)3 OtDjta£lSSADD1, ADD2 V ADD3<b: A* If V 

hDn(*«DK<Dv^ KU^X^SR1lzA^I$4x. If^P 

SturLKo »WBADD1(**>7 hUi?X^SR1i:i/^ h 
Ui?X^SR20>tB*(Dmod2(7)JtinS*fToTfcy. AD^S&A 
DD2l*jta9:S&AD01(Dai±l<t->7 h U^X^SR3(7>£ti^ia)mo 
d20#]#£*ToTgU Q##*>>tf;UYn££f$LTaS 
y. JtaS*ADD3(i*>^ KUi>X*SRl£i/:7 hl/i?X^S 
R3<Dm* t Omod2<DJtaS:£fro TS 2 am^vl//K;UZn 
*£*LTl*4. fcfc. »*a*tt*»**& Hi 

i tf ^ ha>A2jfcf*y hDn(z^r^^*>>7K;utt. mi 

CD»#v/>^;UYni:m 2 <D»#*»#>UZni: 

[0016] ta>B*a*flF*si=&i*T» ttMtttt^ 

h U£/X9SR1, SR2„ SR3C0rt§A<^"— 

;u roj T-fc-Sir-rSo ca>it£. Bl (b) IZ^-TJ; 
5\z\tidv hDnkLX roj jb<A*£*i&±:. RB 

(b) \Zn±1r&o\zft^*s>#jWnlnkLX Tooj 

r 1 j 6<A**4t*t. »fl-*»#;UYnZnt Lt M 

A2j lz» LT 2 -»*;ua>»-&*»#iU3Wtt* S*t*» 
I»fc*r=l/2i:t^. JUPSA*3tl*A2l 



WBMM 0-1 4 5 2 4 5 

If? hDnCDXMft*. Bl (b) IZ^fc*:?^ T00 1 1 
Ol 0 1 00J t£HZ>k* $3^>>7K;UYnZnl* M 0 
11 11 Ol 01 00 10 00 10 11j£ 

[OO 1 7] Z(Dt£^ tOSCOv^ hUvX£SRl£ 2 
ttS<0i/7 h UvX^SR2^C0^fiSSR1SR26< TOOJ <D 
«ffcftA*e^ hDn*«A*SjfcfcfcSlcttl8 
roOj (Dn-0) 0>S£*\ &«lM*ttlB ri 1 j 

(Dn=i) rzB»u ttffi rou &&iMittffi ri 

Oj {zmn-tZZklttl^ -£tz. ttfi§SR1SR2*< ro 
1J Om^it. «rfcttA»e^ hDn*<A*£;h,fc<t#IZ 
4*88 TOOJ (Dn=0) , fc&LMi. M OJ (Dn= 
1 ) 0>ttfll(=B»L. ttSS To 1 j 0>££*\ 
«ffl ri i j |zB*-T*ci:I*«:i\o £blc. **8§SR1S 
R2A< Ti Oj <D»*I*. KfcftA*e^ hDn*<A;fclc**L 

fc££ic#fiS rou (Dn=0) . fc*iM*. «■ ri 

U (Dn=1) IC*£U ttffi rioj OS***, 

iMittB rooj {zm&TZ^kitUi^ zziz&tz. 

«S§SR1SR2}6« Ti 1 j 0)i§^|* % KfcftA*tf? KDn3b< 
AAS*lfc££lcttJ8 rou (Dn=0) \zm&TZ> 

ttfi§ rooj fc^CMi^SS ri oj ic^-r^-i:!** 

[0 0 1 8] CCD«fc5U. *tttSSR1SR2A^t>*OA* tf 
hDn^A^J**tfci:#l3jg^-e^^ttSSSR1SR2(i2 0 
T**y. COB*n«ICSL^:BtfBl (c) l^-<ttl 
«B£:4:« 0 CCDBI^fc^T. ^«<D$c^tlliA±l If *v 

hDnA< roj ©*^(za*-r**tt**Lrfey. m» 

O&mUtXtoHv KDn^ ri j (Dlg^fc^-T-SttH 

T. B2IZ^"T h l/'J^8S^e>tltl^o CCD h \s 
tjxmmt. fdlBBl (b) £>B£. fc^lMiHl 

(c) ^isigiti^crtgs^Lti^o 

[0 0 19] B2IZ7*-*- hU'JA«B-CI±, 
SO^bttttS3t*Lt6«, tttt^KMtl, t 
2, t 3 - ■ • £^LTl*£o Bl Iwfclf&ttflS 

SR1SR23b< rooj (Dig^^ttfiSSO. ttffiSR1SR2*< ri 
0 j Olg^^ttfflS 1 . ^SSSR1SR2A< TO 1 J 

«SSR1SR2tf ri ij 0>m^^mS3t L 
t*Ltt>-6o *tz. ««-C^r^AI*A*e^ KDnA< 

roj <DB5<D/<X-Cfey. 5l«"Cf^-r/<AI*A*Dn3&< 

ri j cD^o/^-cfc-So 

[0 0 2 0] COhU'JX8BSffll>tttlSfl)IS*» 
fits #£0t 1 (zTA^tf *y hDn3&<A***t^ 

vtmso ift&iszsrtn, rooj ) t\ vtmsi 



(7) 



»BS¥1 0-1 4 5 245 



V. mm t 2lCTA*e^/ hDn*<A* ttfflS 

ooig^ii. ttBSso (»-s|-»tf;u roo j ) *\ ft 
Sisi ri i j ) <7>^r4xAMcS»L. 

ttiS M oj <7>ig£i*. ttffis2 >#;u n 

oj ) t\ «|§S3 (»#*»#ju rou ) (Di^-fix 
frizm&-t& 0 -r&t>*>. mat 2-cii4ocotts§a>i* 

[002 1 ] fit, RAI t 3l=tA*e-y hDn*<A*l 

rooj ) *\ ttfiSsi ri i j ) coi* 

r*uw=»u tt>sioMtt« «fiss2 

ri oj ) fi\ ttass3 (»*^>*;u ro 
u ) mvffta&Mcwrr*. *fc. tts§s20)ig^ 

li. ttfiSso <##*»#;n i) tffiSsi (»# 

rooj ) 0>L^r*tAMca»L. ttt8S3 0>J§ 

6f*. ttSSS2 (»*$/>#;u rou ) *\ «SSS3 
(»*S/>*tOl> M oj ) CI8t5o JaKOKSJt 
4, t 5 f ■ ■ - "CIS. BSSJ t 3 £ SttOttttaSKft* 
*T;b*L&J:5lcft5 0 C0)«fc3^LT. 1 tf^ hO)AA 

3(=ft*. 

[0 0 2 2] ^0>J:3l=LT»*a^»^b**lfc»-9 
a««f=i3l*Ttt. Sflt2^»»BLt9fl 

zmmtf&Zo «flffia>j§*tt. SHKajau^utfo* 
y**i%* ri j % oj:y/h^^<t roj ^2^1^ 

WLoma>anfi y tt a-ch y * j « * a ** l t 

[0 0 2 3] C*lf=»L-OttflSl*. S^JSO^Sffi 

3«e»*-c*y % 3 ( a ) i=s-r. cm 

w*i=A»a»tt*»*cfc36<if#*, *ce. 3e 
^ h**fc* -Tft*>*>8 u^/u-ea^lbLfcig^^ig 

(b) (c) l=J=yiBWr*. B3 (b) lZix?&o 

r-i j ri j ^a)i/^int8«» 

-r&o 10 i so 1 Kft t 1 4 y , *&<d 

roj ift-5,, fir, ru \zm?&* 
h'Jy^i:, »» roj h'Jv^OMSB 

3 (c) rr^r 0 

[0 0 2 4] caBWIzfiHT* (b) lz 

^•TcfcaftU^^CDil^aA^^i^^tclg^li, fi^-a 

£#-^ru t-t&m&o)'*** h»j^^tt3fcfty. 

tI-S§-a£## roj &-r««$0>/<>lj< h'J -y^li-3 
irft^o fctillS^H (b) iCiF-f^lzfl-EI-b 

^9«S*t«z««H:. fl»b*#» rij tr&m&o) 



/<xy h'J ^ii-i tfty, fi#b*#-G| roj «t-r 
£«£a>/*x> h'J ^f*i kteho cOct5icLT«- 

/<X<0/<X> h'J C<D/<X* h'J 

M©«#toMT:Mi* * 5 1= ft &o 
[0025] c<7>s*(g#^-eii. weiwSfcitoraw 

*Wta«*4ifcW1l6tta>**-r-<Tfl!)*Wi:lfc«L, 

yxttHt^BBLTIftWriA^ C CTI*KIBa>»*± 
««£*<Tofca«*M£*ih/CL** 0 ftJ3. I34lz^ 

tKU'j xttBii* is i ic*-r*^a*»#»-e»#<b 
y. h 2 iz^r»*-a^»#»<D h is^xmrntm-t 
[00 2 e] cc-efiiz. a«*tifc»**/>j|?ju*« 

roo, 00, 00, OO, OOJ T*fcof;i:t, SS 

tticfcL*TB»*srtr«y*««±u cnstiosfl 
roi, oo, io, 00, ooj vto-otck-f 
^SJ t 1 izfci^rSfiS^J rou *<t? ^ e«» 

ffisot^fiss 1 ^(D2o-E?*y, t*i-e*ta>*«^a 

»#H»*©»*i* rij . M^F#oii-&ii r 0 j <tu 
i:. ttft§s o^co/^xco^g rooj ^KfiXnom 
a-r^<Dt?-stsri ru tfty. »»t i^isso 

<7)±IC rij tf*ELT-aflE*3SLTl^*. *tcVim 

a>s<x0>ff#H ri 1 j ^aax«a)ft# ro u to 

— »*^&*t. ^0)-SfeSli rij i:ft-B 0 
[0 0 2 7] Z(Di^ ;HS*^fc^SSS0<D-5feS 
t. «fi§s 1 <D-$Lm*k*>iz r 1 j tfty. coiitf 
ft»J t 1 lzfcit<5#8gso, ttfflsi^8>h'J^^ 
Stft^o oivc. nut 2izra«JR« rooj A<A 
***t. «y»*4oa>«ffla>*«j« K'jy^***«> 
t>*t^o Kti t 2icfci*&ttisso<D*a* ku -v^a 
i*. -»ffi r2j A<*DS:**iT^«y hu^^a r3j 

^fc. Rflt 2izfcit-&«fiSs 1 
h'j-v^aii. — Stft^t roj tft-Sfc^say h»J-y 
^1 rij 6<li#£*t5o *t>iz. K«it 2i=isit«tt 
&$2<Dmm* MJ ^aii* -as ru tms-iti 

TSISy K'J^y^a r2j f^«fzttJBS3(D 

*«> hu^^aii. -as ru tfmnztxxRm* 

h'J -><7a r2j A<^t>*LSo 

[0028] K$a t 3icram^j ri Oj t>< 
a*$^. Ky»«4oa>«Bo)jR«y h'j^^a^* 



(8) 



^fflJFl 0-1 4 5 2 4 5 



si*, -as ru tftonztixmm* Mj^a 
mm* mj v^ai*. ttfissoa^sirr 

ffi ri j 3Mns:**tTSBS* KUv^I r 4 j 

*v tt!BS2A^S?rt£ig^l*-Ifc& r i j ft<flg$ 

*lt\ mm* h>j^^a r3j *M§*;h,*o 

mm* K'J v^S^i^LV^XCOJg^l*. *CD/<X3b<jE 

T4J <Dm*'<*&±£&&*?l~£tlZ>o 

[0 0 2 9] ££1^ t 3lZ*>l*£tta§S 2 0^S 

> h'j v^aii. ttffisi*£®£r£i§^i*--sfeg 

T2j A^S:**lTSa> h'J^a T3J 

#ffiS3)b^MI*TS«^fi-£fe&*< roj i^tvTR 
8M MJ^a T2j 8ot, S^f^J:5rc 

mm* hu-y^a r2j co^xiii&Tktu k«j 

r 3 j <Dy<XA<££«SJ:olcfc£ 0 

s3omm* h'j^^at*. ttsss 1 *r^3irf-6ii<& 
i*-8cffi*< roj <h*yif£gy hu^ai* ri j ttt 
y, tt«ss3^t,s«r^*^i*-as r2j jmhii?2 

mm* Ku^^a r3j (D/^xA^^s^ctaios^o 
[0 0 3 0] BMHt 4-ettSfiS5ij rooj *<a;*j£*i 

-6ttssoo)sgy Mj^ai* rej . ttsss i mm 
m* hy^ai* rsj . m&szomm* h«j7^i 
(i rsj , ymszomm* HJ??ai* rsj ^55: 
h'Jv^aa>/jv$Lv^fifeT<b^ 
Kflt 5t?i*s*i&*ij rooj 

z>ftmsoo>mm* km v^ai* rsj % #ass i 
m* Mj^ii* i"7j . ^s2<Dis> hu^^a 
i* rej . ttffis3<D*g> h'j^ai* rej 

* e cosst, hy v^a<7>/j^tv<x»i»T 

[003 1 ] Z^ct^l:, *&vkZ>tltz/t*<DWim&7F; 

•tmm* ku v*ai** te<DttiscDR»y Mj^aic 

&LX&*:<Dmm* hU^i^Mo f Lt, fi*0> 

h'j^^a**-r^*8§<D/<x^«?rrcfciftt«. 
r*. H4ic^-r^u^«T-^'r*«§s oft*&0>/ot$fc 

^liJ^cirizfcy. £*l1?ti8&*ij d = roo, o 

0 f 00, OO r OOJ m-tA<t^*o C<D«-E§ 
0>m y IttJiEZtiTJE L t x "7 r — £ i>m±2HTl*%> C <t 
[0 0 3 2] JSMttlzfi^&^^ScOttfiStf 

rooj £££<fc3fc#^$fi^&*f#^SicA2iLT 



u^r a^r;u=r u xa^s»wic«b s o icuxmr s c 
t£iijg<t Lra-^-tsc<tj&<-c£&*^ ttjssorc 
Hxm-r^^^fiqic^ixriittffis i *>*tf#l8s 3 * y 

xt. tt®^soicitz^-rse^ h^t-inf^ htn» 

iv\£v hSii (K-i ) e^vhT, ■tortSii*— ;u 
TOJ tZtiho fcfc. -hlEUi^Ufce^ 

i*. fc^ttffiA^t>2o(Dttfis^a»-r^&/<x<©y ku 
*>^aii. wia0 3 cc) ictft «fc 9 ^a^^^ttyc> 

^ai±. Bt^-r^/^a>a^b^*ifc> h'j7*«* 

[0 0 3 3] irC5-e. ±ffiLfcfi^^»-^SIzfclt 
6frEHb*r li 1 /2"Cfcy. ie7h(DA^Lt 

2i/>7t?;u<7>»^i/>7p^tib*aF*i^fc^. 

«9ib* r = 1 /2 0>»*&*#-W»2 0 1 (zA^I^tl 

ra*a*»*fc**t. ajK2fba>»#s/>*;uYnznt 

0 2lCA^J$*tr. n i/>^0)ff#i/>^UYnZn7>« 
^-So ZflE>5/>#iU>H4Bi»2 0 2^&aj**tL*KB 

(n-ra)/n) ktZh* 

[0 0 3 4] K»#<b*#l*:KB*»*iUWn 

(D»^v>7t?;UYn'Zn' i: $*L. Ol^T?»#^b* r = 1 
/2(^e^ MM204l:J:«»**i*zi:i:J: 

^z^3b<-e^. -em<D^#4b**»*ci:A<-e^«o 

[0 0 3 5] @5 (b) iz/O^^-v K»#4br*»* 
O5H*i/>#iU0— «*^L. BB (c) lc^#4b*(z 
^-rS^^v^^oH^^^'To S5 (b) ic^-r« 
I*. #-5Hb* r = 1 /2T?»#ft**lfc»#ftHJA*. 
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Tt^^o CtLlCcfcy. fc-SHb^r = 2/3<Z>/*>^* 
K#^£fc5 0 ^b$r=2/37?ll 2tf^ 

[0O3 6] Z(7)J:5(c. J^jaWlz;8££;ft&;8^>l/ 

c c ) ic^-r^ m&mzftmtm r = i / 2 coa^ 

So -f>S*^ ?n^*a> roj t*nfc<aso>->> 
7t0u*<>8££;h,&-£K>s& o fit, g«*rcii. c 

<b*r = 1 /2(0*>>^U^J*4§Scfcai3Lri^o 
[OO 3 7] ^^(C^SrTS^— £ U— h&ft 

S££SB. 4tt26{i-r^7 f -^S5i]*^U-ASl3^-r 
S7U-A^— A-r— *^«»4 

t> ffl*J £4x£ 7 U— A SWA*?- &t— $ (7>&<*a^ 

**<t*fr 5 6iii*am«i5 4» 

*^il»2av>?H;u:D p sk^q p s k3£<d£B£J£ 

[0 0 3 8] iC5t?, *^a>HfiSO)^fiSlCfe(+SpI 

I4U— hA. U— hC<D3a$®££*ftfc 

»»<k» (r) 1/2, ftXfi (K) 7 0)1^^ 

1 ^U-ASfcy^flHBtr^ h»3b<5 0 6tf^ hi:* 
*w t— ^tf v h*£ffl3jb*t>Sfe££;h,£3j-— ;u roj 
<©-r— iHfv K*<6 \*y b±£tlX* tttt5 12^7^ 

h^s^^»#«5izfciNra^a^^<b (»»4b 

^r=l/2) £*l«Z£-e» 17U-Al 024i/> 



o 2 4 v>7tou£<**i£o U-h 
Ari*S/>#ju£/i6»6izfcivc/<:/$** 

*T*7*X>Sl\» fits O24v>*JK0S 
ISv>7t?JHcSiSS7lC^lxT, /=£*l*QPSKSf<Z> 

^hlCcfcy. »*ft*r = 1/2 l #D3fcgK = 7 0>fi<* 

^»*»5<D«I8**— ;u roj ic-r*c±:a<T?£ 

So 

[0 0 3 9] ^b*3/4 0)l/- hBlCfcl^T 

i4i 7i/-A^:ijo!)i9ae^ h»A<7 6 2t?> 
*u a-— ;u roj <d^~ k*«6 htztiT* 

|gft7 6 8 tf *y h T? 1 Art<«J$£;hT:7U— A^r 

1 /2-eS^ii^S^b**l*Ci:T1 5 36i/>*^ 
flD»#->>#JU*^***i*. l/-hBt?liC(D1 71/ 
-2*1 5 3 6*>>7p;KD»#^V7p;Kz^LT^^b* 
3/4<t*S«fc5lC->>7K^«$B6Tv^^^-v K» 

i 5 3 6i/>?K;u v fcB$/>Jt0HM4i 0 2 4v>*i 

[0040] *&c:* mmtmi /sou— hcTi*i 
Aafcyo««tf ^ h»A<8 9oe^ h££*u 
;u roj (Df-^e^h^ee^hi^^ *£ft 

8 9 6 tf V hTM 7 U-A^ttS^^lt 7 l/-Af-^ 
±J&&4frh>mil£tlZ>o C<D1 7U- A8 9 6 t*y h 

2-ca^a^»^b**i^^i:tf 1 7 92v>toa)fi 

1 7 9 2 5/>^U0)»#^>*iHC»LT«F#fc*7/ 
8 kts&&?\zi,^7$jV&&&6\Zj$l*T/*>5T* K 
»-^i/>7K;uai4l 7 92v 

[0 04 1 ] pJ^T-^ U- hfeiH^^T7S6|C 

^taBMOHttt^l^tHSti, IS 6 ic^ L/c pI 

I/- h A(D7 l/-Att«l:ttot A*/^7 77 2 
-< S>^l£Sffl1 3b^&2i&*l*. tit, A*A^77 

2(zso 6 e-y h^a>flt«e^ h)b<A***ist. c<d 

Wffltf*y h(47U— J*T-*£.tii&4\Zj£Z>ti^ SOS 
tli**ttS6 e-y ;u Toj A^fiES^r— ;utf-v 

[0 0 4 2] ^fiEStlfcl 7l/-A»fl)f- fl<* 
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a*»#»5-CI*WMb»r =1/2. t9«6K=7(D 

^cDA*<taa££huyx|g@T?£;gi*-4£. ftimg 

K*<7£;fc;fri4C£*^ tt8Sa(*2K-l«8§ % 

*>6 4#88£*;ft5o U-hAC0ig^ /^f^KS 

*iWBti o 2 4 v>7tt;u#ffi*i£;h,&o ;lg>SI@v># 

[0 0 4 3] tt#1b*1 /2<0U— h A * U 

4oi/-hBoaaf-' * u— h*«A***t*fc. 

hB0)7L/~AttSlcttorA*/^y77 2^b2iSS 
S®1 A^S^H^o tit, A*A*»>772lC7 62 
li^U— A^r— ^^n£SP4lzSt>4x. 7 62lf7h^ 
6 tf h<D*— ;u roj **&JiK<&7— ;utf v h*«f*ioS 

/4£fc4<fc3lcy<>^v K««{b^^>#;u^a« 
6-cfTsMu 1 5 3 6 v>7tOu<7>#-^>>7tf;u»;b«i o 

2 4i^>7t<;U<DSBv/>^»i:*4l-5o 7L/- 
A1 0 2 4 *»*iKDjtB*»*iUA«KH«7TKBS 

[0044] £t>[Z. 8M»3/40U-hBOS« 

ft* 7 / 8 CD U— h CO&tl^— * U— hj6«A:fc£*t4 

2^*1*8 9 oe*V h^<Dt9atf»> KA<^U— Af- * 

f-;ue^ h^±SP3^€>tib**ti4 6 if? h<z>*— ;u 
roj 6*&j£4-r— hiW*Jo**tTU-- hco)i 

:7U-A*rO>T-$3E><£jS£*t4o tit, 

£«s**3lc/<>$** K»*<b3b<i/>7K>uft««6 V 
frsMu 1 7 9 2i/>7K;ua>^^b->>7t<;ua3b<i o 2 
4i/>7tOU<D£BS/>tf;ua££tl£o CID17I/-A 
1 0 2 4 v>7K;KDXilii/>7K^aBa7-eXB^*t 
Tl/-hC0 7U-A^MMi: LTttia **t4„ 

[oo4 5] iELfcfflawafi^s^yKStti 

I*, y \s — A 1 it U — K A. 7 1/-A2I4L/-KB, ? 
U/— A3liU— hC, 7L/-A4ttL/-hB- • • 
5£2*tfcig^li. aMTx-*!*. A*/<^77 2IZU— 



hA05 0 6e^hA*ft, U-hB(0762e^h, 
U— hC<D8 9 O tf? K L/- hB<D7 6 2 tf 7 hO)f 

OS 9 (a) lc^-Tcfe5(3?S4o 
tO O 4 6] *«EBC:«4Rr3E7 ? — * U- h&fl 

TF-To IS7lCfcL^T. 1 0 i tt9fll4l«0!>tt«lfiaB» 
*T5fiBS. i 0 2l*t&B£*i 0 i *>t>£ii*i£;h,4tt¥<l 
S«B*»*^*7U— A*ttt?E1l"r*-»#;b • /< 
??7, 1 0 3liv>*l/'/^^77l 0 2^bA** 

■r— * u- h-ce* if7;nJ uxaizj: y*;t«fc* 
fr3t;*e*»». i o4ite>e»»i 0 3*&u 
a**i4«-sH*— * u- har;«#e^ h*^> has? 

OflHHMMimJ:. 7U-ASOS^ftl:fi^f-^ 
*W»<k LAMS' V*/!^ itK L T» t>*i4 ->>^U 

[0047] *fc* 1 O 5 lif-^ U— httSffi 1 0 4 
h<7>^^5>^lrtt-3Ttf^ effi^Sl 0 3^&«jt/< 

flMl3«orfr5WttBEti», loeiif-^ l/- 

trs»«i o 3^6ia*i*iiwf-*©t»a 

OH! * ^^t 5 Wx— * IBIST fc4o 
[0 0 4 8] 3^(3. f-^l/-HlJ2aJl 0 4(0«B8W 

#»1 0 3 3b^t,lli*$^4^U-AS<D*■^7 f -^SIf 

»»fcL. VB*i 0 1 -e«B**Lfc«B^>*iUtit 
«#/<Aa>/<X> h»J*^WSa*©b-KflS/<7 

2(*^fi**tfcprffitt(Di&4-r-<r<z)T-^ u- kico 

3. 1 1 3 lib— hWm'*^*— ^E16S1 1 la^&U 

rspi i 3**6a***i*it«i»jiiicat-st\Ta«**t 
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fc5* e«#Sl 0 S/r^ffiaStlSa^-* U- K 

U— KS«g^<0L/— h¥flg<Z>l!)fE£. HI 3fr^-TU 

- K^tt«l CttoTi 1 Ih]^t3^(coln 
TRIBt*^ CC-CI*. ffrE®9 (a) iz^J;? 

tlU— KA, U — KB, I/-KC, U— hB<t**UT(,* 

-raisssi o i iza^i ztiT&m&&m<?Tt>ti. wm 

&m.m2tltz&mi'Z'tfMtis>7$)UJ<v7 7 1 0 2l: 
EH£*t-£> 0 ^>#M*;77 1 O 2T?I41 7L/- A# 

<7)^iH-»7K;uai 0 2 4i/>j|0i**V\*S*Lfc*. tf 

*u»r*. 0 3^i*tf*t*T;i*=f«;x 

Aic*«a4£« @i 3ic^-ru- h^jse^ 

l*Tfx5o -ffc*^ U— hA. U— KB. U— hCCD 
■ IZ*Jh-?ft2 5 6 K 384lfyK 4 4 8 If y 

- y h»j?*a* ^f-nww»oD 
a-^*ai*a^ttssEiiSi osct^o 

1 0 1 »&UA«4i««B^>'K^j:itBLr»&«t« 

¥^<i^<d u-^jS/^^-^xtfa^*^*:^- 

[0050] -t— * U— h^JSSP 1 0 4 TM4. l>— hfl 

t. ai*«M«ffi i 5-cii4ir—si u-h#a>a^s§ 

rtMWMfiAASJifc*. U-h*«/<^>-*E11« 

1 1 1^b3f-^ l/-h^O)U-h?0S^7y-** 
MMM 1 3lc»*i:#|c % BfB^Effll 1 2^b3f 

— * h»0«£BfltSJtK»l 1 3iz2!& 0 ccDtt; 
B*i 1 3lzA;fc£;h,fcM#<Da:«$S£l4. U- 

»1 1 4lC&t>*i£ 0 Bl 3!C7F-rU-h*iJStt«1 -C 
141 7U- AlCfcl^TU- h¥»JS[Hl»l4l ElfcS*LTl* 
*<DT% U-K^JS»1 1 4 -ettttKttX* 
S*tfcWtBttO>Hl*-x— * L — KSflgLtWMB 
Bl i 5iz»y. B««tlBBi 1 s\*m&ZtitzT- 
* U- h\~&<&m^r-Z is- K J5*tf. »*-f3 

>y t**L«*BBBni«i: Lrm^-r^o 



[0051] ::t\ @9 (b) iz^r«fc5iwU— hfl 
s*<sto*ifct-r* 0 -f ^u-Ai-ei4u-h 

A^BtaBStifcRTBttOTBt^-* U-hi: UT^ 

ew»i 0 3. «-s§-ttssfses* i os. a*Hr— *e 
tttti 0 6i=uia**t*. a^ttssEissn o 

k e&sissi o aizK^tHL-ce^r ea 

*I3&1 0 3ftgM*fiS£L/— KA02 5 6 t5* ha^ttft 
©ttttdWRffiU 1 7 2 5 7 tf H BjE^ 

b5i 2 h^-e(7)a#*fT5o 

[0 0 5 2] a^SftfcWT-^ttflWT-^EBB 
1 0 6i:^b*i, a*^— *Ett«i 0 6T?I41 15 v h 
S^&2 5 6 t5*> httOl/- h AOfi^f- *CDffe 
(Z. 2 5 7 e»> hH**& 5 1 2 If V htt?0)atf- £ 

-tEa^BftaWH*? U— A 2^b7 U— A 4 (COl^T 
4,fTt3*t^C<tlCfcy. 7U- A2"CI4U— hB. 7U 
— A3-CI4L/— hC, ? U— A4-CI4U— hB<hJII&¥l] 

HflM 0 6A^t>tti^^4x^« 
[0 0 5 3] Si 4|z^-TU— h^iStt«2lCt*£ 

or, L/-h^JS*^L/-ASicfi^3 0^a»^«y* 

WtWTtZ> 0 Z0>m^. @10 (a) lz^-TJ:5lc. 71/ 
— A1 ftt^7l/-A4(Df-^ U~ hA^^:L^ 

*u ^<z>a#i«if^^si o(b) fc^-ra-^^-f s>y 

i fl)CT*»#;^, H 7 i=3F-r«B» i o i ica** 
♦trtt*i*«B*iTto#i. •ms«BaF*ifc»B^>* 

iH4*»7BJU/^^7T 1 0 2(^E1t*tiSo 

7771 0 2-C(4l 7l/-A#<DtH»»#;Hl 0 2 

4?/>*^*«A***ifcB* tf^ea^si 0 3(ztt^tm 

S«B*#ifcBB^>*;utB*W*-r*. tf*t*(il» 

• i o 3-ei4t?$ er;u=r'jXAiz«t^a#*. iai4 

[0 0 5 4] tfet)*,, mSl©tt«l:*otl/ 
-hA, U— KB. U-hCOIUftlfHl 9 2^7 
28 8tf^h. 3 3 6 15* K5Mrl\ -ttt-ftt^e 

v Ka^<De^ea#«ra. s*Axo>y^x> ku* 
v^a. x^-hffi»««^(Da^=R8i*a#««aEifi 

Biosfr ^ bl^. 7l/-ASoa^ei:« 

#-r-**W»#fcL. aflttl O 1 ^6HJ*S#t*« 
B 5/ ItB L T» 6 ti* *s >1£)l>Wk y a^i5fit& 

^y-^Aixa-^-^fTotcx— 5r u— hira-^e* ha 
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?& 0 co>ea. 7L/-Aii:*>iuL/-h^it 

3. fi^-ttfiSIStlSl 0 5, &^T-$f5H£fl1 06C 
[0055] C*l(^cfc LJ % U— KBt U— hClCct^U 

- h«£2*<3i#isi*TfT;b*t£o -tfc*^ s-^-ttfii 
tatispi o siiu— hB<Dfi*/^a)/U> h'jv^ 

Lte^ tffitSl O 3l*3gMKfiS£ U- hB<&2 8 8 tf 

s 7 6 tfy h^-eou— KB0)ta^*fT5o U 

<T>7s=r— hgCD^V^ • > K U XT— h®» 

ita«fcf^e«^«i 0 3ica^tiiLTtr$tfts#ssi 

O 31*j£M*fi8£U— hC<D3 3 6 If** hfi-^-itacDttSS 

icwasur, 3 37e7Ki3d>b672e^h^i: 

[0056] fit, **L«io>if* h»#a>«-^*S7 
a. fi±/<xcD/<x> hj^m. /<xy^yg#<&x 

*W«»EMi0 5l:t*a*. ? U- AScD«-E| 

U-h¥0SSfl1 0 4lctU*-r-5o -t— £ U— h¥Q 
tttt*«Kl**0> U— hfl3EA<lT3b*i. BIO (b) ic* 

f<fc?c:* ^u— ai -ei*2[p]@<Du— h^2-eu- 

[0 0 5 7] C(Z)*JSICS^^T. X— h^JSS 

io4^bi/-hc <&«^#f&ii&Pis#s a< e * ea^ss i 

0 3. a^ttffiiaeai os, «#T-$fBespi oe 
izthxztiz. fit, a#tt«8i2ia«i 0 5(*u-h 

*tf*tfte^#i o3iz«*fflLTtf5rii«#»i 03 
mmmbsu- hca>6 7 2^7 ha^Ha<7>«8sicw 

SSU 6 7 3 e-y hg36^t>8 9 6 h^TfCDtt^^ 
*T?o Z<D«#x— 1 S» I*. *E«»1 O 6lz£ 

&*U 06-ei*1 tf-> h@A^t>6 7 

2 If? h*t?0)b- KCCDtfi^— $(D&|C6 7 3 fcfr* 

h ga^& 8 9 6 e-y KStfoHM-t— * £ttitJnxT. 

1 7 A#(7)T— * £ LTtil^-r^o 



[0 0 5 8] ? U— A1 0>fl[#B{f^K7'r«^:. ±E 
Lfc«^BfE*<:?U-A2lZO^T4,frb;K. ?U-A 

2 - eiiitriH Lfc u— hflg i fccfct; u— h«E 2 ic* y 

flJl O 6A^UA$tl«. 7l/-A2(0a^^« 

3- Cli, 20g<&U-h^£2£f7oTtU-h¥(]£S 
filrtCD^r— $ U— htfb— hB. b— h C t 2 o3&<*: 
5IC#:& 0 CCDig^li. U— KB«t U— KClcfclf&3 

^T-^ tfm^T- $ IEtE^ 1 OG^b^i^J: 
^ U-h^JS^^^:*^ f-^ L/-h|iJS9l0 4 
[0 0 5 9] u— h¥llS/^^>— ^0)1 

0g£Bl 5lc^-r o Hi 5lz^lNT. «aflrzj:yan 

X>=3-^f 1 2 1 **&tt*S*L* 

»#<b**ifc/<^ u;u<D i/>7t?;uii. u;u ■ v 'J 7 
;u (p/s) 2 2 izj; y v u 7)\,t-Z\z&& 

**tT^-a«aiS&i 2 3izttte**t^o alii/ 

>*;H*«*«1 2 4t?e^tfa-^*1 2 0*L%LP 

/s*imii 2 20>BftaH*nn»fiitaK**fc. p 

*;i/i:A^»Mi:«E*J:3l=**i-C. =F— 1 2 
3(r«J&*tLSo 

[0 0 6 0] ^-a^fclil§1 2 3-eii. XJ3$*l&ffii' 

€>v>^;u^ rooi 0001 i j tnav>* 
ro i o o o o i i j t^^xfciS^i*. 2SB<t 3 

LT T2J Ofll«3b«3F-gtttttS 1 2 33^t>fcii2)£*l£ 

[ooei] aenrtefeesOT 1 -^ U- h 

jt/^XCD/^xy hy^^WiSII (path metric) 
^^U^ySS^^fiKsyinble error) Ovia U— V 3 > 
teSO)^S01 6^L^L®1 8lZ^"To H1 6 (a) 
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-h(BER) «i o-5, xkm&mon^itm r = 1 
/2 (f-^u-hr = i/2), es^^ta-st 

f-$»U-h r = 1 /2££;Kfcig^<Dg:t/<X<7>/<X 
> hUrv^fi¥^ffl (path metric) £*>>/P;H£y» 
¥i$fii(synible error) tOMS^LTl^c *fc. 

0 (b) lif^ed^SCDfi^^r-^ U-K r ^3/4 
£ Lfci§'&<0g:£/*X(D7<xy hU^^a^F^ffl (path 

metric) £ V">7tOHg U Sfc^l^fKsymble error) £0) 

»*s*LTasy. @h (c) lie^ea**©**-? 

— £ L>- h r*7/8<tLfclS^a)S^;/^XCD/<X> h 
ij -/£S¥t$fii (path metric) £ ~»;|$jUH U 
fiKsymble error) tCD^ft^TF LTl^&o 

[0062] 01 6 (a) fcl^L (c) iC^g*'*:* 
<D/*X> hU^^M^^fil (path metric) £zs>*\Z)U 
IS yfiit¥^fi(symble error) k (D&lti Z> £ * 3k 
m&WO)T-$ is- h (1/2) tfi-^-^U-h 

(1/2) £*<-SfeLTl^i§^ (01 6 (a) #83) 

0)t-$ is— htl^f-^ U- h<!:3&^-a<DS^ 

wti^fijfflLr. si 9(z^-r«fc5r3v>7K;usy 

^^fi¥i$l(S*UpmmT(7)t5a^. ^(D^^O^-x— 

^«ftr*«BAfcu $/>*ji4ay**is«*«Tsyoi2 
m**i/cqi^tt*<«^^-^ is- htmm-r *mmst 
[oo6 3] -tut>%. meizTjk't^r—z u— h^j^^ 

(D^P^HfCfcl^T. S^b$1/2(DU-hA0)J|£!J 
S£f7 5<t£l*SftS£8n i 2lcl*|BHA<nSfaTfc 
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